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b New

While combining materials as sources of inspiration is a familiar strategy in design
ideation, the intricacy of how materials affect the emergence of concepts has not been
fully examined. This paper offers a detailed analysis of a sequence of a design ideation
workshop using conceptual blending as an explanatory model to pry open the
complexity of this activity, showing how research on design materials improves insight
into how a design concept emerges. We show this empirically in a second-by-second
analysis of a card-based design ideation episode using a multi-touch surface table. We
offer process-analytical evidence for the case that manipulation of design materials
helps stabilize an emerging concept, as conceptual blending research has shown by
analyzing artifacts, and extend this work by showing the dynamic interplay between
the emerging conceptual blend and participants’ collaborative interaction with the
materials. Our study advances understanding of interaction with materials in design
ideation and aims to facilitate future research on how materials support conceptual
blending as a useful model of how design concepts emerge.
design materials; conceptual blending; sources of inspiration; ideation

1

Introduction

The relationship between design ideas and sources of inspiration is a familiar topic within design
research (e.g., Bødker, Nielsen, & Petersen, 2000; Dove & Jones, 2014; Maiden, Manning, Robertson,
& Greenwood, 2004; Warr & O’Neill, 2006). A key finding is that the interactions between group
members and design materials affect how creative ideas emerge (Halskov & Dalsgaard, 2007; Shaw,
2010). Sources of inspiration in design workshops often take the form of cards (Lucero, Dalsgaard,
Halskov, & Buur, 2015), and at least eighteen card-based methods can be discerned (Wölfel &
Merritt, 2013), including PLEX Cards (Lucero & Arrasvuori, 2010), Oblique Strategies (Eno & Schmidt,
1978), i|o Cards (Carneiro, Barros, & Costa, 2012), and Inspiration Cards (Halskov & Dalsgaard,
2006). Whilst card-based methods are common in design research, exactly how cards as generative
design materials inspire new design ideas has not been investigated in greater depth than the
identification of high-level strategies such as selection and combination (Halskov, 2010).
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Here, we look in detail at a card-based design ideation workshop to examine how materials affect
the emergence of a design concept. We review research on combinational creativity (e.g., Cohen &
Murphy, 1984; Finke, Ward, & Smith, 1992; Ward, Smith, & Vaid, 1997; Wisniewski & Gentner, 1991)
as the main area of research on how combining materials is linked to a creative outcome. Although
relevant, such theory does not exhaust the complex ways in which materials are combined to spark
ideas in design specifically. We thus introduce Fauconnier and Turner’s (2002) conceptual blending
theory as an explanatory cognitive model of how new concepts emerge. While acknowledging the
role of materials, current research has focused on materials as ‘anchors’ (Hutchins, 2005) to stabilize
the concept being formed, and analyses have been based on distinctive artifacts. In response, we
look to research on design materials (e.g., Ashby & Johnson, 2014; Dix & Gongorra, 2011; Basballe &
Halskov, 2012; Dalsgaard, Halskov, & Basballe, 2014; Dror & Harnad, 2008; Bjögvinsson, Ehn, &
Hillgren, 2012; Star & Griesemer, 1989) to capture more of the complexity of how participants in
design ideation interact with materials. To underpin this empirically, we analyze a design ideation
episode that employs a digital version of card-based ideation using a multi-touch surface table.
We see the paper’s main contribution as this analysis, since it offers new insight into how materials,
not only as stabilizing factors, but also as generative sources of inspiration, affect the blending
process through which new design concepts emerge. This extension of current conceptual blending
theory enables a more nuanced understanding of the complex role of design materials, including
inspiration cards, in design ideation as a step toward further research on how materials support
conceptual blending in the emergence of design concepts.

2
2.1

Related work
Sources of Inspiration and the Emergence of Ideas

We define sources of inspiration as elements specifically brought into the design process to trigger
ideation. A conceptualization of inspiration contains three elements: inspiration implies motivation,
is evoked rather than initiated directly, and involves transcendence of ordinary preoccupation of
human agency (Thrash & Elliot, 2003).
In design, sources of inspiration are seen as necessary for continuing creativity (Eckert & Stacey,
2002) and integral to design (Sanders, 2005). The effect of introducing external sources of inspiration
to designers is a well-known topic (Bonnardel & Marmèche, 2004; Halskov & Dalsgaard, 2007) with
studies in knitwear design (Eckert & Stacey, 2000; Petre, Sharp, & Johnson 2006), product design
(Kelley and Littman, 2001), car design (Mougenot, Bouchard, Aoussat, & Westerman, 2008),
education (Gonçalves, Cardoso, & Badke-Schaub, 2014), and Web-design platforms (Chan, Dow, &
Schunn, 2015), etc. As a strategy, using sources of inspiration seems to have a positive effect on
ideation, but the process depends on the nature of the sources of inspiration and the designers’
expertise (Bonnardel & Marmèche, 2004).
Despite this familiarity, the specific ways in which sources of inspiration are brought into and
combined in design ideation have not been studied in greater depth. In interaction design, Halskov
(2010) identified four strategies for relating sources of inspiration to emerging ideas—selection,
adaptation, translation, and combination––but did not address in detail how sources of inspiration
are combined creatively, e.g., aggregating elements. The practice of combining such elements must
thus be explored, which points to creativity research.

2.2

Combinational Creativity

Creative cognition is integral to design activities (Cross, 2002) and includes, “conceptualization,
visualization, memory, problem solving, language, decision making, and several areas of implicit
cognition” (Smith & Ward, 2012, p. 457). Processes involving combination have mainly been studied
by cognitive psychology with a focus on language acquisition. This is referred to as conceptual
combination, i.e., “the problem of how word-level concepts combine to produce the meanings of
larger linguistic units” (Rips, Smith, & Medin, 2012, p. 190). This study area contains several models
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(e.g., Cohen & Murphy, 1984; Finke, Ward, & Smith, 1992; Taura & Nagai, 2013a, 2013b; Ward,
Smith, & Vaid, 1997; Wisniewski & Gentner, 1991). While the act of combination is often deemed
creative, the originality of such combined concepts is often limited (Smith & Ward, 2012, p. 457).
On a basic level, combinational creativity can be conceived as unfamiliar combinations of familiar
ideas (Boden, 2004). Its central goal is to:
discover new and potentially useful emergent properties; that is, properties not
commonly seen in the component concepts, but that emerge only in combinations
(Smith & Ward, 2012, p. 469).
In cognitive psychology, studies have shown that the more conflicting the concepts are, the greater
the chance of emergent properties (Hampton, 1987; Wisniewski, 1997; Wisniewski & Gentner,
1991). This might be because: “discrepancy forces people to attempt to resolve the contradiction
between the component terms” (Smith & Ward, 2012, p. 465). Many models of creative conceptual
combination have been proposed (e.g., Rips, Smith, & Medin, 2012, pp. 190-92; Sawyer, 2012, pp.
114-19), but the crux of this combinational creativity approach is that is revolves around (advanced)
forms of complex creative problem solving (Sawyer, 2012, p. 116). While the notion of emergent
properties might suggest a bridging of concepts, the core idea remains that some initial discrepancy
must be present for a truly creative, i.e., novel and useful (Runco & Jaeger, 2012), result to arise.
This assumption is problematic in design, where ideas inspired by cards tend to be fused or blended
in various ways rather than just combined. It is accepted that any design problem must be explored
in depth to reach a creative design result (Schön, 1983), which is quite different from quickly moving
to combining pre-existing, conflicting elements. Indeed, design activities such as ideation are more
often a question of problem-solution co-evolution (Wiltschnig, Christensen, & Ball, 2013) than
solving a creative problem by combining X with Y. This points to the important role of meaningmaking in design activities, especially in ideation.
According to Schön (1987), a design process is a unique conversation through which the designer
constructs his/her understanding of the situation and creates meaning in a process of framing that
guides his/her design moves. Krippendorff (2006) adopted a related discourse-centered view on
design: “humans do not see and act on the physical qualities of things, but on what they mean to
them” (p. 47). If we see design activities such as ideation in situated, constructive, and semantic
terms, it is useful to consider combination a way of making new meaning from existing concepts.

2.3

Conceptual Blending

Building on work by Koestler (1964) and Lakoff and Johnson (1980) amongst others, Fauconnier and
Turner (1998, 2002) developed conceptual blending as a theory of linguistics to explain how new
meaning is constructed from familiar situations. It has since been applied to other areas, including
interaction design (Imaz & Benyon, 2007), e.g., the dynamics, complexity, and potential of using
blends for predicting and anticipating use in design (Bødker & Klokmose, 2016), user perception of
user interfaces (Jetter, Reiterer, and Geyer, 2013), and has even been proposed as a theory of
creativity (Turner & Fauconnier, 1999; Turner, 2015). The basic principle takes inputs from two or
more domains that share counterpart connections. These counterparts provide a shared generic
space that allows for projection into a ‘blended’ space containing an emergent structure beyond that
present in a simple combination of the two inputs.
Fauconnier and Turner (1998) used an example of inferential problem solving, taken from Koestler
(1964), to illustrate conceptual blending. The problem—or riddle—states:
A Buddhist monk begins at dawn one day walking up a mountain, reaches the top at
sunset, meditates at the top for several days until one dawn when he begins to walk
back to the foot of the mountain, which he reaches at sunset, Making no assumptions
about his starting or stopping or about his pace during the trips, prove that there is a
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place on the path which he occupies at the same hour of the day on the two separate
journeys (Fauconnier & Turner, 2002, p. 39).
The authors then explained that:
The basic inferential step to showing that there is indeed such a place, occupied at
exactly the same time going up and going down, is to imagine the Buddhist monk
walking both up and down the path on the same day. Then there must be a place where
he meets himself, and that place is clearly the one he would occupy at the same time of
day on the two separate journeys (Fauconnier & Turner, 1998, p. 137).
We use this example, with reference to Figure 1 below, to outline conceptual blending. In Figure 1,
each circle represents a mental space. In this simple network there are four spaces: two inputs, the
generic space, and then the blend.

Figure 1. Conceptual model of a blend (adapted from Fauconnier & Turner, 2002, p. 46).

2.3.1 Inputs
Each of the input spaces, Input 1 and 2, is a partial structure corresponding to one of the monk’s two
journeys. The solid lines between Input 1 and Input 2 represent counterpart connections. In the
Buddhist monk riddle, these might represent the mountain, the monk, the act of walking, etc.

2.3.2 Generic Space
The generic space refers to the structure recognized as belonging to both inputs, i.e., elements they
have in common such as the mountain and the monk, etc. Aspects such as the day and direction of
travel are not included.

2.3.3 Blend
The blend contains the structure captured in the generic space as well as more specific structure
taken from each of the two inputs. However, it also contains new structure created through the
development of the blend. This new structure is emergent structure and is represented by the
square inside the blend circle in Figure 1. Using the monk example, each of the two input spaces has
a single journey and these are completely separated in time, whilst the blend has two simultaneous
journeys carried out by two instances of the same Buddhist monk.
The construction of a blend involves three operations: composition, completion, and elaboration.
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·

·

·

Composition: the process of bringing selected elements from each of the two inputs into the
blended space, either separately or fused into one element. This makes new relationships
available that did not exist in the original inputs. An example of this would be the two
separate days that are brought into the blend, now fused as a single day.
Completion: the process through which background knowledge is brought into the blend.
Cognitive or cultural frames of reference from familiar situations ‘complete’ the blend with
structure inherited from a larger, more detailed pattern. In the monk example, completion is
achieved via the scenario of two people journeying toward each other on a path.
Elaboration: the process in which the blend is further developed via imaginative mental
simulation, or ‘running the blend’. This can be extensive, and lead to many new elements
recruited into the blend. However, this is only successful if the direction of elaboration fits
the internal principles and logic of the existing blend. Using the monk example, Fauconnier
and Turner illustrated elaboration by stating, “the monks might meet each other and have a
philosophical discussion about the concept of identity” (1998, p. 144).

Conceptual blending offers a valuable lens through which it becomes possible to examine a specific
design activity that relies on inputs—such as sources of inspiration—and what emerges from such
cognitive processes (e.g., Imaz & Benyon, 2007; Jetter, Reiterer, & Geyer 2013). Conceptual blending
thus lends itself well to collaborative ideation where participants contribute ideas and concepts that
must be fit together to reach a shared, mutually meaningful design concept. It is important to stress
that design ideation rarely builds exclusively on processing of mental images, concepts, or thoughts.
Rather, it often involves carefully prepared design materials as means to spark new design ideas.

2.4

Design Materials

Design materials are critical across domains and can be defined as the physical artifacts that are used
and consumed as part of a design process (Biskjaer, Dalsgaard, Halskov, 2017, p. 842). Materials
range from very basic items, such as pen and paper and sticky notes, to more advanced types
tailored to fit a creativity method. Materials play several roles in design activities (Ashby & Johnson,
2014). They can carry various types of content, serve as props (Brandt & Grunnet, 2000) to help
workshop participants enact scenarios, and function as boundary objects (Dalsgaard, Halskov,
Basballe, 2014; Star & Griesemer, 1989) by holding enough shared meaning for participants to
collaborate. Design materials can help explore and capture evasive ideas and concepts (Stolterman
& Wiberg, 2010, p. 110) and represent them in a useful, perceptible form that enables collaboration
among participants. In all instances, the key feature of design materials is not the experiential
qualities of their tangibility (or materiality) as such, since materials can be analog (physical) or digital
(Jung, Blevis, & Stolterman, 2010). It is the way materials enable externalization of concepts and
structures (Dix & Gongorra, 2011; Carneiro, Barros, & Costa, 2012) by offering cognitive offloading
(Dror & Harnad, 2008) by acting as an external memory deposit of ideas of concepts that can then be
combined—or blended. Cognition in a design ideation workshop thus goes beyond what happens in
each individual participant’s thought process, which is what Hutchins (1995) referred to by
‘distributed cognition.’
Since conceptual blends often lack stability, Hutchins (2005) proposed the idea of ‘material anchors.’
This designates an input space from which material structure, typically from a physical object, is
projected into the blend:
the physical objects themselves are input to the conceptual blending process. This is
what I intend when I speak of ‘material anchors’ for conceptual blends (p. 1560).
The problem Hutchins observed is that conceptual structures that must be represented in the blend
may often be so complex that an individual cannot accomplish this using his/her cognitive resources
alone. Therefore, the conceptual elements must be kept stable or anchored:
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The ‘holding in place’ is accomplished by mapping the conceptual elements onto a
relatively stable material structure. This is how a material medium becomes an anchor
for a conceptual blend (p. 1562).
Hutchins raised a critique of the previous understanding of conceptual blending as a purely internal
cognitive process. Materials are directly connected to an individual’s (internal) cognition and might
help to anchor an unstable or highly complex conceptual structure so that an individual can reach a
useful, cognitively manageable blend. However, Hutchins’ proposal does not address a design
ideation process whose included physical materials are not only meant to anchor complex
conceptual structures. Rather, they take on a dual role by also igniting new design ideas and
divergent thinking. Here, design materials are not (only) meant to anchor a very complex structure
as part of an evasive blend. They are (also) meant to evoke as many creative ideas as possible during
ideation. This prompts the need to expand upon conceptual blending theory’s understanding of
materials as stabilizing factors. Design materials are also generative, even disruptive, sources of
inspiration that would seem to be entwined with conceptual blending in the process whereby new
design ideas emerge. To explore this empirically, we carried out the following study.

3

Method

We present a detailed process analysis of a videoed sequence (Bødker, 1996) of a digital Inspiration
Card workshop (Halskov & Dalsgaard, 2006) from two perspectives: The development of conceptual
blends in the analyzed sequence, and participant’s corresponding physical interactions with the
design materials. Whilst other DRS studies have taken a diachronic view on materials in a design
process (van der Linden, Dong, & Heylighen, 2016) or analyzed design diaries to examine form
generation (Chafi, Rehammar, & Rahe, 2012), we offer a second-by-second video-based analysis.

3.1

Design Brief and Materials

The workshop took place as part of a course on Advanced Interaction Design at our home university,
and its goal was to create initial concepts based on the design brief: “Design an interactive, digital
artifact that uses light to enhance the sensory perception of non-sexual, pleasurable intimacy.”
While the original Inspiration Card method employs physical cards, pen, and paper, this workshop
used a digital iCard table (Figure 2) developed by our research lab, CAVI (Halskov, 2011). This is an
interactive, digital, touch-enabled tabletop display where participants can create concept posters by
arranging digital Inspiration Cards (iCards) and annotate them through free-hand drawing and
writing, and machine-typed labels. As in a standard Inspiration Card workshop, facilitators can select
a set of iCards by uploading them to an associated website. Once a concept is completed,
participants can save it as a poster that can be accessed through the same website.

Figure 2. Digital Inspiration Card (iCard) Workshop.
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As Figure 3 below shows, the table is divided into two areas: A peripheral area (gray) where the
iCards are loaded, and a central area (dotted) where participants develop their ideas. When they
press the Save button, only the content in the central area is saved as a concept poster.

Figure 3. Diagram of an iCard table. The gray area represents the peripheral area, the dots the central area.

Once a set of iCards has been loaded, the iCard table supports the following interactions:
·
·
·
·
·
·
·
·

3.2

Moving iCards on the table, including rotating them.
Scaling iCards up and down.
Basic free-hand drawing and writing, similar to basic image-editing software (four different
brush sizes, five colors).
Eraser brush for erasing free-hand drawings and writing.
Writing, placing, and moving machine-typed labels, typed on a touch-keyboard on the
tabletop.
Undo last action.
Save a concept as a concept poster.
Reset the tabletop, which moves all iCards back to their original positions at the periphery of
the table and deletes any labels and free-hand drawings and writing.

Participants

As part of the course curriculum, the workshop was planned and executed by four graduate
students, denoted A, C, J, and M, supervised by senior researchers. As opposed to studies comparing
concept development among students from different disciplines (Jiang & Yen, 2010), all participants
were from the same discipline, Digital Design. The team selected iCards within three categories:
Cards representing forms of intimacy, light-focused technologies, and other potentially relevant
digital technologies.

3.3

Procedure

While the entire workshop lasted approx. one hour, we focused our in-depth analysis on a particular
sequence covering the development of the second concept produced in the workshop. The selected
sequence spans a period of a little less than eight minutes, starting at 6m:3s and ending at 13m:54s.
Our analysis was guided by the key components of the conceptual blend model and focused on a
detailed process analysis of participants’ interactions with the digital design materials of the iCard
tabletop. For each blend, we identified the inputs providing the structural elements, highlighted the
elements comprising the generic space, and described the emergent structure created by the blend.
We identified the blend composition, showed frames of reference used for its completion, provided
details of its elaboration, and documented the interactions with the design materials corresponding
to central passages in the development of the blend.
We worked with a second-by-second timeline covering the sequence in question. We transcribed
communication between participants, focusing on verbal or otherwise explicit communication. Also,
we videoed all significant interactions with the iCard table, using the above list of interactions as an
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initial coding guide. As a threshold guide for determining significant vs. irrelevant interactions, we
used Dix and Gongora’s (2011) categorizations of externalizations to narrow down the interactions
to those that could meaningfully be interpreted as significant in the ideation episode observed.
Figure 4 shows a segment of the finished timeline with all interaction codes used in our analysis.

Figure 4. Overview example of all rows in the coding timeline with additional annotations (blue circles and lines between
cells) to indicate the order in which the figure should be read.

For each cell in Figure 4, two things are noted: The participant (A, C, J, or M) interacting with the
iCard table, and, when applicable, the iCard (1-10) that s/he interacts with. To ensure readability, we
have, for this figure, added a blue line indicating the progression along the timeline. All codes were
timed when an interaction was started, even if the interaction lasted more than a second. Some
operations on the table were coded as one interaction if they were of the same type and leading to
the same outcome. To aid our analysis, we added a row to the timeline with indications of the
beginning of all transcription events (not depicted here) to ensure a clear interpretation of the
interactions in cases where studying only the video would leave uncertainty.

4

Analysis

The episode of the workshop we focused on consists of two parts: A first part where the main blend
is created, and a second part, focusing on an additional blend to give further ambience to the main
blend. In Figure 5, the first two images are from the creation of the main blend, while the last three
are from the creation of the additional blend.
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Figure 5. Timeline of the 'bed that hugs you' design ideation activity.

4.1

Part 1: The ‘Bed That Hugs You’ Main Blend

The activity starts with participant C proposing a frame by saying, “I think it would be interesting to
have something to do with having trouble sleeping,” drawing a sketch of an unhappy face on a pillow
on the tabletop surface (Figure 5, image 1). For the next minute or so, participants try out ideas in
search of a suitable form of interaction, with additional cards being tentatively proposed. As Figure 6
shows, J moves card 1 into the central area, adding it to the concept poster, while M does the same
with 2. J then scales 1 up, while M moves 3 around hesitantly before adding it to the concept, scaling
it up. Lastly, J adds 4 to the concept and scales it up.

Figure 6. The participants test out ideas by moving cards into the central area of the tabletop.

It is not until C expands on the original framing that a design idea begins to take shape. First, C says:
“if you’ve got a feeling of restlessness in your body and you aren’t aware of it yourself because you
are thinking all sorts of thoughts, and you are very stressed, isn’t that why people have trouble
sleeping?” and then shortly afterwards suggests: “another type of smart mattress, that doesn’t just
shape itself to fit you, but perhaps hugs you from below.”
As Figure 7 shows, this is followed by M who adds 5, of a man hugging a woman from behind, to the
central area, moving it into position behind the sketch of the unhappy face on the pillow (Figure 5,
image 2). At the same time, J scales up the previously added 1, which also shows a man hugging a
woman from behind. C responds by saying: “Yeah, sort of like that,” indicating 1. This is followed by
a period of card reorganization where participants move, scale up, and scale down the cards. This
ends with M removing 2, 3, and 4 from the central area. The idea for the ‘bed that hugs you’ blend is
verbalized by A and C simultaneously, as they say: “a bed that hugs you”. This is the composition of
the blend.
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Figure 7. The concept stabilizes, and participants reorganize and remove cards in response.

The two inputs for this blend are sleeplessness, as signified by the sketch of the unhappy face on the
pillow, and the hug, represented by 5, after 2, 3, 4 have been explored—and removed again. The
generic space contains the mattress as the site of restlessness and the physical and emotional
comfort provided by the hug. The blend creates the new structure in which interactive technologies
will enable ‘a bed that hugs you.’
The ‘bed that hugs you’ blend is almost immediately completed and then elaborated by A. First by
saying: “that is one of the things that work for people with trouble sleeping, that thing with having a
heavy duvet,” and then by adding: “a latex mattress could easily do things like that if it had spaceage fibers in it that can be controlled depending on whether there is a current running through them
or not.” A thereby first provides a familiar setting that enables the group to stabilize the blend, then
brings in new ideas, with new structures, adding further detail to the blend.

4.2

Part 2: The Additional ‘Atmosphere’ Blend

The remainder of the ideation is concerned with adding atmospheric features to the ‘bed that hugs
you’ main blend. Participants first explore ideas of lighting, with 7 showing smart light bulbs (Figure
5, image 3). Different colors of light are discussed, as is the use of light to delineate room space.
As Figure 8 shows, C first indicates 7, representing smart light bulbs, then moves it into the central
area. Once added, both M and J manipulate the card, moving it and scaling it, respectively. Last, A
draws on 7, filling out the smart light bulbs with color to indicate a specific type of lighting.

Figure 8. Participants explore adding light to the concept.

A little over a minute later, M introduces 9, depicting a forest setting, and says: “what about creating
an atmosphere with these as well?”. As Figure 9 shows, the sequence starts with M indicating the
(not-yet-added) 9 as a reference to creating atmosphere, followed by C moving 9 to the central area,
adding it to the concept. M then indicates conceptual connections between the cards by writing an
equal sign between 9 and the elements of the ‘bed that hugs you’ main blend.

Figure 9. The first interactions related to the atmosphere blend.

The atmosphere theme is further developed by J: “atmosphere could also be that you are suddenly
somewhere with people you feel very strongly for.” This focus on atmosphere prompts C to ask:
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“would there be sound at this location as well?”, to which C adds: “the sound of rain is fantastic.” As
Figure 10 shows, J first introduces 10, depicting an intimate picnic, to convey the idea of being with
people you feel strongly for (Figure 5, image 4), then moves it next to 9 to show that it is similarly
meant to represent the desired result of the concept. J adds a label with the words “good dreams,”
and moves it next to 9 and 10. A says: “there are smartphone apps that can register whether you are
awake or not,” and, to clarify, adds: “okay, you have a smartphone or iPad or something that
automatically registers that you are restless, which says ‘you’ve asked me to turn down the lights
when you are restless and make it look like a green forest in the summertime and play some sounds
that remind you of your family.’”

Figure 10. Social elements are added to the atmosphere blend, and a label is added for clarification.

As Figure 11 shows, J draws a smartphone on the tabletop, and, after M points out that it should be
connected to 7, draws an arrow connecting the smartphone with the smart light bulbs. This is the
composition of the ‘atmosphere’ blend (Figure 5, image 5). The only significant changes to the
concept poster after this point is the addition of drawings of music notes by J and M to show that
the design also uses sound to produce its effects.

Figure 11. The final elements of the concept are added through drawings.

The inputs for the ‘atmosphere’ blend are lighting that helps you relax, represented by smart light
bulbs (7), soothing restful sounds, and friendly people, illustrated by the forest (9) and picnic cards
(10), automatic control, represented by the drawing of the smartphone, and the earlier ‘bed that
hugs you’ main blend. The ‘atmosphere’ blend is completed by reference to the comforting
atmospheres. This blend is sophisticated and complex, so there is only limited elaboration. Still, M
refines the idea of the hug: “perhaps it knows that sudden movements don’t work, but instead it
should use long smooth strokes to calm you.” Finally, C adds: “it shouldn’t work in a way that you
have to set it up yourself because then you’d be constantly lying in bed occupied with the question
‘What do I want?’ I have no idea what I want.”

5

Discussion

Reaching a creative result by combining various, discrepant elements can be as self-explanatory as
Homer’s (1924) notorious chimera in The Iliad: “in the fore part a lion, in the hinder a serpent, and in
the midst a goat, breathing forth in terrible wise the might of blazing fire” (book 6, lines 179-182).
However, as we have now seen, the practice of using design materials as sources of inspiration in
conceptual blending in collaborative design ideation is rarely so straightforward.
Previous analyses of related activities have studied which cards participants draw inspiration from
(Mougenot et al., 2008), or focused on identifying salient junctures, e.g., selection or combination of
cards as design materials in the process (Halskov, 2010). Whilst both approaches are valuable, they
say less about the cognitive processes involved, which is essential for understanding how design
concepts emerge. Our analysis pays closer attention to the actual ways in which design concept
generation develops over time in ideation and describes in more detail how materials as sources of
inspiration provide fuel for conceptual blending in the process toward a new design concept. Our
work thus entails a departure from the combinational creativity approach of cognitive psychology-
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based creativity research, which is built on creative problem solving using often conflicting materials
(Sawyer, 2012) with less attention given to the specific ways in which participants in the ideation
activity interact with these materials.
Our analysis has shown how provisional and tentative some of the participants’ suggestions were as
collaborative interactions, with iCards being prepared at the tabletop periphery, then proposed in
the central area of the table, and later negotiated and (re)interpreted in order to install stability in
the (still) ephemeral design concept that the participants were developing together. We saw this
progression clearly in the beginning of our analysis, in relation to Figure 6. Here, participants paired
the cognitive process of considering the different structures offered by the iCards with the physical
interaction of moving an iCard into the central area and scaling it up. While the iCards function as
anchors for conceptual structures, their inclusion in the central area yields a clear challenge for the
participants to overcome––the conceptual structure(s) embodied by each card must be incorporated
into the common concept, i.e., the emergent main blend, or else the iCard(s) must be removed.
Interestingly, participants were not able to meet the challenge they themselves created before C
defined the problem and introduced a potential solution––the ‘hugging mattress.’ Once this concept
had been introduced, participants immediately worked together to capture the essential structure in
the design materials, as exemplified in our analysis related to Figure 7. The re-organizing and
clearing of the central area of the iCard tabletop corresponded to the re-organizing and clearing of
participants’ understanding of the emerging conceptual blend, illustrating completion.
Demonstrating this use of materials offers process-analytical evidence for Hutchins’ (2005) theory of
how (physical) artifacts can serve as anchors if the emergent conceptual blend is highly complex and,
potentially, exceeds the cognitive faculties of the individual engaged in the process. However, our
study also extends Hutchins’ work by grounding the notion of material anchors, not on exemplary
analyses of the anchoring potential of distinctive artifacts, which has been a cornerstone in his work
(2005), but on a detailed, second-by-second analysis of a sequence of a videoed design ideation
episode. Also, by presenting, moving, scaling, and interacting with the iCards in this ideation session,
it is evident how participants engage in rehearsal within a design activity, showing what Schön
(1983) described as ‘move experiments.’ Following Stolterman and Wiberg (2010), we believe it is
critical to further explore how design concepts might fruitfully be anchored in design materials; not
least among design students and less seasoned designers who have yet to build up a proper
repertoire of: “ideas, examples, situations and actions” (Schön, 1983, p. 138). Here, it is relevant to
further examine differences and overlaps between conceptual-design artifacts and materials.
The participants’ more experimental, less stabilizing use of design materials is most obvious in the
transition from the initial main blend to the atmosphere blend. This period mirrors the earliest part
of the sequence, in that participants created a challenge for themselves by adding new structures to
the concept, here embodied in iCard 7. In Figure 8, it is distinctive how every participant interacts
with this iCard in a way that signals its inclusion in the final blended concept; first by calling attention
to it directly, then moving it into the central area, later by moving it further, scaling it up, and lastly
by further specifying the structure it embodies by drawing on it. The challenge arose here because
the potential structures embodied by this iCard had not yet been incorporated into the initial main
blend but had nevertheless been accepted into the central area by the participants.
This process of introducing new structures that create tension to be resolved and then creatively
resolving the tension is also evident in the addition of social elements, represented by iCard 10, as
seen in Figure 10. In both cases, participants signaled that the tension had been resolved by
indicating the relationship between the newly added elements and the existing blend, through
manually drawn symbols in the case of iCard 9, and by placing 10 next to 9, labeling both. This leads
to the end point of our analysis: The ‘bed that hugs you’ main blend has been augmented with
‘atmosphere’ elements, and an original design concept, informed by several kinds of collaborative
participant interaction with the iCards as sources of inspiration, has emerged.
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5.1

Limitations

We have prioritized a detailed, second-by-second analysis of a sequence of one design ideation
episode to ensure analytical depth at the expense of the breadth that analyzing more activities in
less detail might have brought. As educators, we find it important to involve students in research to
inform their learning, and so we have based this study on graduate students. Therefore, we can only
speculate if analyzing a professional design team using the iCard tabletop might have presented a
slightly different result. We appreciate that the way a design team is composed, including the team
members’ different personalities and levels of experience and domain knowledge, etc., will affect
the course of a design process; however, such perspectives lie beyond the scope of this paper. It is
generally agreed that creativity is a highly complex phenomenon (Sawyer, 2012), so we do not claim
that creativity can be exhaustively conceptualized as combination of materials. Rather, our aim has
only been to explore how design materials––as one relevant process component among many––
might support conceptual blending specifically in the ideation phase of a creative design process.
Since the iCard tabletop is an interactive prototype, we have yet to explore how the affordances of
this digital environment, e.g., the ability to scale iCards, undo last action, and reset the tabletop,
might affect participants’ behavior and interaction with the cards compared to analog (physical)
inspiration cards as devised by Halskov and Dalsgaard (2006). Finally, we accept that focusing on a
longer time span might have yielded more insights to further bolster our analysis. Despite such
limitations, we argue that the ‘bed that hugs you’ with its ‘atmospheric’ augmentation serves as an
illustrative example of the explanatory power of conceptual blending as a model to help explain how
design materials as sources of inspiration affect, but certainly not entirely direct, the emergence of a
conceptual blend in a design ideation process.

6

Conclusion

Through a close analysis of a sequence of a digital card-based design ideation workshop, we have
shown how manipulation of design materials not only helps stabilize an emerging conceptual blend,
here, a new design concept, but is also entwined with this emerging conceptual blend through the
ways in which participants interact with the materials. Our work advances insight into the complex
role of materials in design ideation and aims to encourage more studies on how materials might
support conceptual blending as an explanatory model of how design concepts emerge. We plan to
pursue an even deeper understanding of the dynamic interplay between materials and conceptual
blends and find new ways to operationalize the application of this theory. A promising perspective
would be to identify in detail salient patterns of material-based conceptual blending in different
professional design situations.
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